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ADHESIVE  STUDY  FOR  THE  M40A1  CHEMICAL-BIOLOGICAL  PROTECTIVE  MASK'S 

QUICK  DOFF  HOOD 


1 .  INTRODUCTION 

The  currant  dasign  of  the  M40AI  quick  doff  hood  has  a  aawn  and  taped 
seam  construction,  which  raquiras  using  an  adhesive  to  keep  the  tapes  bonded 
to  the  seams.  The  3M  13S7  adhesive  was  used  in  assembling  the  development 
prototypes  evaluated  in  the  User  Tsst/Tachnical  Test.  During  the  development 
effort,  the  contractor  expressed  soma  concern  over  the  adhesion  strength  of 
the  3M  13S7  adhesive  because  the  tapes  peeled  from  the  hood  with  only  moderate 
force.  This  wae  perceived  to  be  the  weak  link  in  the  durability  of  the  hood 
going  into  testing.  Although  testing  showed  no  deficiency  in  the  tape 
adhesion,  efforts  continued  to  identify  adhesives  to  increase  seam  adhesion 
and  eliminate  the  sole  source  adhesive  requirement. 

In  constructing  the  hood,  two  panels  of  butyl-coated  nylon  are  sewn 
together.  A  Ik-in.-wide,  butyl-coated  nylon  strip  is  glued  over  the  seam  to 
cover  holes  caused  by  the  needle  penetrating  the  material  during  the  sewing 
operation.  The  needle  holes  must  be  sealed  to  prevent  liquid  agent  from 
passing  through  them  and  contaminating  bare  skin.  In  the  gluing  operation, 
two  coats  of  adhesive  are  applied  to  the  seam  and  the  tape.  This  design  was 
chosen  to  eliminate  the  use  of  luting  to  cover  the  holes.  Concerns  with 
using  luting  include  possible  inadequate  covering  of  needle  holes,  minimal 
resistance  to  agent,  and  surfacing  or  opening  of  holes  after  hood  use  by  a 
soldier.  The  benefits  of  luting  include  its  ability  to  prevent  the  direct 
pass-through  of  liquid  agent  and  to  increaee  soldiers'  confidence  that  the 
hood  is  hole  free.  On  the  other  hand,  adhesive  application  to  the  taps  and 
seam  is  labor  intensive,  and  improved  application  techniques  or  alternative 
adhesives  could  improve  these  operations  in  hood  production.  This  study 
investigated  alternative  adhesives  and  procedures,  which  could  alter  the 
technical  data  package  of  the  hood  to  enhance  its  producibility . 


2.  TESTING 

The  first  step  in  the  investigation  was  to  define  the  critical 
performance  criteria  for  the  sawn  and  taped  seam.  The  main  criterion  is  that 
the  tape  remain  bonded  to  the  seam  through  the  mask's  operational/environ¬ 
mental  requirements.  These  requirements  include  cold,  hot,  and  wet  environ 
mental  conditions.  Other  criteria  are  as  follows:  the  adhesive  must  not 
cause  the  hood  to  stick  to  itself  (blocking)  after  assembly,  and  it  must  not 
damage  the  butyl  rubber  (evaluated  using  hydrostatic  resistance  testing) . 

From  review  of  existing  documents  and  past  test  scenarios,  several  tests  were 
determined  as  critical  in  testing  the  performance  of  a  sewn  and  taped  seam. 
The  main  document  used  in  setting  test  requirements  and  criteria  was  the 
purchase  description  (PD-EA-H-1349 )  for  the  hood  assembly  of  the  M43/M43A1 
masks.  Based  on  this  information,  the  following  teats  were  adopted  into  the 
test  plan: 
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■  Hydrostatic  r»BiBtanc«  of  adhaaiv-CQatad  cloth.  Tha  hydrostatic 
r*ai««tance  of  tha  adhaaiva-coatad  cloth  ahall  not  ba  <90%  of  tha  actual 
hydroatatic  raaiatanca  of  tha  butyl-coatad  cloth  prior  to  camanting,  whan 
taatad  aa  apacifiad  in  Saction  2.2. 

■  Cold  crack.  Tha  adhaaiva,  whan  appliad  and  taatad  aa  apacifiad  in 
Section  2.1,  ahall  not  crack  or  flake. 

a  strapping  adhaaion.  Strappad  aaama  ahall  maat  tha  adhaaion 
raquiremanta  apacifiad  in  Table  1. 


Table  1.  Strapping  Adhaaion 


Adhesion 

Pounda/lnch  of 
Width,  Minimum 

Test  Paragraph 

Initial 

3.0 

2.3.1 

After  water  immersion 

2.0 

2.3.2 

After  hast  aging 

3.0 

2.3.3 

After  cold  storage 

3.0 

2.3.4 

a  Blocking.  Tha  strapped  aaama  ahall  receive  a  maximum  rating  of 
No.  2  whan  tasted  as  specified  in  Saction  2.4. 

The  specific  teat  proeaduraa  will  ba  conducted  in  accordance  with  tha 
following  paragraphs. 

2.1  cold  Crack  of  Adheaive-Coatad  Cloth. 

Teat  spacimana,  measuring  8  by  8  in.  minimum,  wars  randomly  cut  from 
the  coatad-cloth  sample.  Teat  specimana  ware  cleaned  on  one  aide  on^y  by 
wiping  them  with  a  suitable  cleaning  agent  (isopropyl  alco!\ol),  which  did  not 
damage  the  butyl  coating.  Tha  cleaned  areas  of  three  apecimens  were  coated 
with  tha  specified  adhesive.  Three  samples  coated  with  each  adhesive  were 
required.  The  test  apecimens  were  conditioned  at  room  temperature  and  dusted 
until  tack  free.  They  were  then  tested  as  specified  in  Method  5874  of  Federal 
Test  Method  Standard  No.  191,'  except  the  tasting  temparature  was  -20  “F,  and 
the  specimens  were  exposed  to  this  temperacure  for  not  <4  hr  before  testing. 
Method  5874  specifies  a  temperature  of  20  "F.  The  lower  temperature  was 
selected  to  be  more  representational  of  the  operational  environment.  When 
performing  these  tests,  the  adhesive  side  was  considered  tha  heavier  coated 
side. 


2 . 2  Hydrostatic  Resistance  of  Adhesive-Coated  Cloth . 

For  hydrostatic  resistance  testing,  three  coated  apecimens  (prepared 
as  discussed  in  Section  2.1)  and  three  specimens  without  an  adhesive  coating 
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wera  teatisd  for  hydrostatic  raaistanca  as  apecifiad  in  Mathod  5S12  of  Federal 
Test  Mathod  Standard  No.  191.'  The  aide  without  the  adhesive  coating  was 
exposed  to  the  water.  Three  coated  specimens  for  each  of  the  adhesives  were 
required. 


2.3  s:fe.cAPEipq  ^slh^aUn- 

seam  specimens,  S  i  in.  long  by  1  1  in.  wide,  were  tasted  for 

adhesion  as  described  in  the  following  sactionsi 

2.3.1  Initial  Adhesion. 

Three  to  five  strapped  seam  specimens,  depending  on  adhesive 
availability,  ware  tested  for  seam  adhesion  in  accordance  with  Federal  Test 
Mathod  Standard  No.  191  (Method  5962’  for  sewn  and  strapped  seams). 

2.3.2  Adhesion  After  Water  Immersion. 

Three  to  five  strapped  seam  specimens,  depending  on  adhesive  avail¬ 
ability,  ware  imneraad  for  not  <2  hr  in  boiling  water  and  removed.  After 
being  removed  from  the  boiling  water,  the  specimens  were  immaraad  for  not 
<15  min  in  water  at  75  +  5  ®F  and  removed  from  the  water.  While  the  specimens 
were  still  dripping  wet,  they  were  tested  for  adhesion  in  accordance  with 
Federal  Test  Mathod  standard  No.  191  (Method  5962’  for  sewn  and  strapped 
seams ) . 

2.3.3  rtdhesicn  After  Heat  Aoina. 

Three  to  five  strapped  ssam  specimens,  depending  on  adhesive 
availability,  were  exposed  for  not  <7  days  in  a  circulating  air  oven  at 
15S  ±  2  ®F,  removed  from  the  oven,  conditioned  for  not  <24  hr  at  70  +  2  *F  and 
64  ^  2%  relative  humidity,  and  then  tested  for  adhesion  in  accordance  with 
Federal  Test  Method  Standard  No.  191  (Method  5962’  for  sewn  and  strapped 
seams) . 

2.3.4  Adhesion  After  Cold  Storage. 

Two  test  samples  were  exposed  for  4  hr  at  a  tasting  temperature  of 
-20  2  ®F.  The  samples  were  tested  for  adhesion  in  accordance  with  Federal 

Tost  Method  Standard  No.  191  (Method  5962’  for  sewn  and  strapped  seams).  This 
test  was  added  because  of  the  lack  of  Clemson  adhesive  samples  for  cold-crack 
testing.  In  addition,  this  test  provided  added  informational  data  on  the  cold 
weather  performance  of  the  various  adhesives. 

2.4  Blocking. 

Three  strapped  seams  were  tested  for  blocking  in  accordance  with 
Federal  Test  Method  Standard  No.  191  (Method  5872'  for  high  temperature  effect 
on  cloth  blocking).  In  folding  the  eamples,  the  first  fold  wee  from  seam  to 
seam  such  that  the  scam  was  back  to  back. 
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3. 


TEST  VARIABLES 


The  following  list  of  variablea  waa  uaed  in  conducting  the 
avaluationi 

■  Adhaaivea.  The  following  adheaivea  were  evaluated  in  this  etudy. 
A  Hating  of  the  company  namea  and  addreaaea  ia  provided  in  Appendix  A. 

•  3H  13S7  -  high  performance,  rubber-baaed  adheaiva 

•  Clifton  FA  1013  -  MlL-A-5540’  -  two-part  adhesive 

•  Clifton  FA  1C40  -  Neoprene-baaed,  two-part  adhesive 

•  3M  950  -  pressure-aenaieive,  acrylic  adhesive 

•  3K  9485  -  preasurn-aenaitive,  acrylic  adheaiva 

•  Clemaon  Apparel  -  adheaive-backed  butyl,  preaaure-aenaitive 
adheaiva,  Types  IV  and  V 

•  Other  variablea. 

•  Single  coating  was  used  for  adhaaivea  requiring  two  coatings 

•  Varied  tape  widths  of  1,  and  lij  in. 

•  Biased  and  nonbiased  tapes 


4.  TEST  SAMPLES 

Samples  for  the  aeam  adhesion  were  constructed  aa  follows)  Two 
strips,  4i]-Ln.  wide  by  48-in.  long,  ware  sewn  as  indicated  in  the  quick  doff 
hood  assembly  drawing,  5-1-2701.  The  various  width  straps  were  applied  in 
accordance  with  the  test  variables  listed  in  Table  2. 

Samples  were  cleaned  with  ieooropyl  alcohol  prior  to  adhesive 
applications.  The  3M  presaure-sanaitive  tapes  were  the  exception.  They  were 
cleaned  with  the  alcohol;  additional  talc  was  removed  with  transparent  tape. 
The  adhesive  was  applied  to  the  light  side  of  the  tapes  ami  to  the  heavy  side 
of  the  sewn  seam  section. 


5.  RESULTS  AND  DISCUSSION 

The  following  limiting  factors  in  data  generation  must  be  considered 
when  reviewing  the  data.  The  samples  were  .^ot  assembled  in  production  quality 
facilities.  Marginal  sewing  equipment,  lack  of  experienced  assembly 
personnel,  and  isopropyl  alcohol  cleaning  methods  may  have  yielded  lower 
results  than  would  be  expected  on  a  production  line  with  a  defined  and 
controlled  process.  In  addition,  sample  sizes  were  restricted  due  to  adhesive 
availability,  as  most  of  the  adhesives  were  provided  aa  distributor  samples. 
Additionally,  the  large  number  of  samples  may  have  contributed  to  some 
confusion  that  resulted  in  some  misidentif ied  adhesion  test  samples,  specifi¬ 
cally  with  the  Clifton  1013  adhesive.  These  limitations  did  not  affect  the 
conclusions  drawn,  and  the  study  provides  insight  to  the  use  of  adhesives  in 
huod  assembly. 
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Table  2.  Test  Matrix 


One 

coat 

Two 

Coata 

h  Tape 

1  Tape 

m  Tape 

Biased 

3M  1357 

X 

X 

X 

3M  1357 

X 

X 

X 

Clifton 

1013 

X 

X 

X 

Clifton 

1013 

X 

X 

X 

Clifton 

1C13 

X 

X 

X 

Clifton 

1013 

X 

X 

X 

Clifton 

1013 

X 

X 

Clifton 

FM040 

X 

X 

X 

3M  950 

X 

X 

X 

3M  9485 

X 

X 

X 

Clemson 

IV 

X 

X 

Clemeon 

V 

X 

X 

The  data  for  the  tasting  are  provided  in  Appendix  B.  One  other 
factor  must  oe  considered  in  reviewing  this  data.  The  adhesion  peel  strength 
is  also  dependent  on  the  bv.tyl  rubber's  adheaion  to  the  nylon.  Because  the 
adhesion  requirement  for  the  butyl  coating  is  4  lb  per  2  in.  width,  some 
samples  could  exhibit  butyl>rubbar  separation  from  the  nylon-base  fabric 
before  adhesive  separation.  Although  not  formally  recorded  in  the  test 
results,  evidence  of  this  phenomena  was  seen  during  sample  assembly.  This 
occurred  whan  samples  were  improperly  aasemblsd  and  recovery  was  attempted. 

In  these  instances,  there  was  evidence  of  some  of  the  adhesives  pulling  the 
butyl  rubber  off  of  the  nylon-base  fabric. 

The  3M  1357  adhesive,  used  in  the  development  prototypes, 
consistently  provided  lower  results  than  the  requirement.  This  adhesive 
performed  well  in  the  M4QA1  program  Technical  Test/User  Test.  Thus,  the 
requirements  were  more  stringent  than  what  may  be  req'jired  in  an  operational 
environment.  However,  keeping  the  requirements  high  does  ensure  a  better 
quality  product,  and  the  Technical  Test/User  Test  did  show  minimal  signs  of 
the  tape  beginning  to  peel. 

The  Clifton  1013,  MIL-A-5540,’  adhesive  performed  well  in  all 
configurations  except  that  of  the  two-coat,  lt?-in.  biased  tape.  The  problem 
with  this  tape  was  that  two  coats  of  adhesive  on  the  tape  caused  it  to  curl 
and  begin  sticking  to  itself.  As  a  result,  several  tapes  were  ruined,  and 
aseembly  of  those  that  were  not  ruined  was  less  than  ideal  (e.g.,  wrinkles  in 
the  taped  seams).  At  first,  this  wee  written  off  as  inexperience  of  the 
aBsamblers.  However,  later  discuesiona  with  industry  revealed  that  they 
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preferred  a  l-in.  tape  such  as  that  used  on  the  M43  mask  and  the  special 
purpose  hood  for  the  M40  mask.  The  nonbiased  tape  did  not  have  the  same 
assembly  problem.  The  one^coat,  llj-in.  biased  tape  met  the  requirements,  and 
the  two-coat,  1-in.  biased  tape  conaiatently  had  the  best  results. 

The  Clifton  1040  adhesive  did  well  except  in  the  cold  storage  test. 
This  adhesive  had  the  same  problem  the  Clifton  1013  adhesive  had  when  two 
coats  of  the  adhesive  were  applied  to  the  tape.  Results  with  a  1-in.  biased 
tape  might  show  an  improvement. 

The  3M  950,  presaure-aenaitiva,  acrylic  adhesive,  only  had  one  result 
lower  than  the  requirements.  This  was  a  value  of  2.94  lb  versus  a  requirement 
of  3  lb  on  the  initial  adhesion  requirement.  The  problem  with  this  adhesive 
was  that  the  talc  had  to  be  thoroughly  removed  to  meet  the  requirements.  This 
required  using  transparent  tape  to  remove  talc  that  the  alcohol  could  not 
remove . 


The  3M  9465,  pressure-sensitive,  acrylic  adhesive,  was  consistently 
lower  than  the  requirements.  This  adhesive  would  not  be  a  good  candidate  to 
use  on  the  hood. 

damson  V  and  Clamson  hood  samples  performed  well  except  in  the  water 
immersion  test.  The  tapes  tended  to  separate  from  the  seam.  Also,  the 
Clamson  V  adhesive  had  the  worst  results  with  the  blocking  test. 

Clemson  IV  adhesive  did  not  perform  well  except  in  the  heat  aging 
test  where  the  numbers  improved  substantially.  This  may  indicate  that  heat 
curing/sealing  may  improve  the  results  of  this  adhesive  and,  possibly,  the 
other  adhesives  that  Clemson  is  investigating.  It  would  be  interesting  to  see 
water  immersion  results  after  heat  curing/sealing. 

The  Clemson  IV  and  V  adhesives  were,  by  far,  the  easiest  adhesives  to 
use  in  sample  assembly.  However,  no  samples  were  prepared  frr  the  cold  crack 
or  hydrostatic  resistance  tests  because  the  adhesive  was  delivered  with  the 
adhesive  already  applied  to  the  tape.  No  adhesive  was  available  for 
application  to  8-in.  by  8-in.  samplee. 

Cold  crack,  blocking,  and  hydrostatic  resistance  test  results  are 
provided  in  Appendix  C.  None  of  the  adhesives  had  problems  with  the  cold- 
crack  or  hydrostatic  resistance  tests,  and  only  the  Clemson  V  adhesive  had 
problems  with  the  blocking  requirement. 


6 .  RECOMMENDAT IONS 

The  following  recommendations  are  provided  based  on  the  study 
conducted: 


a  Pursue  the  ultimate  goal  of  permitting  the  use  of  any  adhesive 
that  meets  the  hood  application  by  including  all  of  these  specific  adhesive 
requirements  in  the  hood  assembly  purchase  description.  The  basis  for  this 
recommendation  is  that  there  are  other  adhesives  that  could  eventually  be  used 
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in  the  hood  assemblies  that  do  not  conform  to  MIL-A-5540.’  A  leas  specific 
adhesive  requirement  could  eventually  lead  to  reduced  hood  costs  and  improved 
performance.  Prior  to  adopting  this  approach,  investigators  need  to  conduct 
further  teste  to  identify  adhesives  that  conform  to  all  of  the  requirements. 
The  interim  solution  is  to  replace  the  sole  source  adhesive  (3M  1357)  with  a 
MIL-A-5540’-approved  adhesive,  a  more  comprehensive  adhesive  specification. 
This  should  be  dona  until  more  adhesive  candidates  can  be  evaluated  and 
requirements  be  developed  for  incorporation  into  the  hood  assembly  purchase 
description. 

There  are  "avaral  other  adhesives  that  require  further  evaluation. 
One  adhesive  to  be  considered  or  investigated  further  is  the  Clifton  1040 
adhesive  with  the  1-in.  biased  tape,  which  could  be  an  alternative  to 
MIL-A-5540.^  In  addition,  heat  curing  of  the  Clemson  adhesives  or  improved 
water  resistance  could  improve  their  performance.  Improved  application 
procedures  for  the  3M  950  adhesive  could  increase  the  usefulness  of  this 
adhesive. 


Based  on  data  established  in  this  study,  the  following  actions  have 
been  implemented  through  engineering  change  proposals: 

■  The  3M  13S7  adhesive  has  been  replaced  with  the  MIL-A-5S40’- 
approved  adhesive  specification. 

•  Since  procedures  are  as  critical  as  the  adhesive  selected,  the 
cold-crack,  hydrostatic  resistance,  and  strapping  adhesion  tests  (initial, 
water  immersion,  and  heat  aging,  respectively)  were  added  to  the  purchase 
description  to  ensure  a  quality  product. 

■  The  size  of  the  tape  for  tne  hoods  has  been  reduced  from  li)  in.  to 
1  in.  as  this  will  improve  hood  producibility  and  lower  hood  cost.  Taped 
seams  for  the  M43  mask  and  other  chemical-biological  hoods  use  a  1-in.  tape. 

•  The  number  of  coatings  to  be  applied  to  the  tape  and  8e{..ii  will  not 
be  specified.  One  coat  could  possibly  provide  adequate  performance. 

As  a  result  of  the  assembly  experience  gained  from  this  study  and 
its  data,  an  optimum  configuration  would  be  to  use  a  MIL-A-5540^-approved 
adhesive  with  a  1-in.  biased  tape.  The  tape  would  have  one  coat  of  adhesive, 
and  the  seam  would  have  two  coats.  This  should  provide  improved  adhesion  and 
producibility  over  the  previous  design. 
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APPENDIX  A 


MANUFACTURER  LISTINGS 


Company 

Clifton  AdheaiveB 


3M  Industrial 

Specialties  Oiv. 


College  of  Commerce 
and  Industry 
School  of  Textiles 
Clemson  Apparel 

Research 


Address 

Burgess  Place 
Wayne,  NJ  07470 

3H  Center 

Building  220-7E-01 

St.  Paul,  MN  55144-1000 

500  Lebanon  Road 
Pendleton,  SC  29670-1957 


Ph<?ne 

<201)  694-0845 
1-800-227-5085 


(803)  646-8454 
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APPENDIX  B 


7.06  I 
7,81  I 


WATER  IMMERSION  ADHEolON  (Ibs/inch  of  width) 


3M  9485 


CLEMSON 

IV 


CLEMSON 

V 


CLEMSON 

HOOD 


ONE  COAT 

TWO  COATS 

TWO  COATS 

TWO  COATS 

1  1/2*  TAPE 

1  1/2*  TAPE 

3/4*  TAPE 

1*  TAPE 

BIASED 

BIASED 

BIASED 

BIASED 

.9239 

1.192 

.316 

3  NO  TESTS* 


*  NO  TESTS  WERE  THE  RESULT  OF  TAPE  SEPARATING  FROM  SEAM  DURING  BOILING. 
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HEAT  AGING  ADHESION  (Ibs/Inch  of  width) 


ONE  COAT 

1  1/2’  TAPE 

BIASED 

TWO  COATS 

1  1/2'  TAPE 
BIASED 

TWO  COATS 
3/4'  TAPE 
BIASED 

TWO  COATS 

1*  TAPE 
BIASED 

TWO  COATS 

1  1/2’  TAPE 
NON'BIASED 

ONE  COAT  1 

1"  TAPE  1 

3M  1367 

2.ee 

2.46 

2.027 

2.14 

2.01 

2  36 

2.S13 

3.S27 

_ _ _ _ _ _ _ 

i 

i 

1 

CLIFTON 

1013 

3.927 

4.6S3 

3.693 

3.613 

2.S32  S.1S7 
2.129  2. 90S 
1.624 

4.991 

m 

4.493 

1 

1 

.  -1 

CLIFTON 

1040 

4.0  9.74 

2.6  2.573 

7.993 

{ 

1 

i 

3M  950 

- 

.. 

3.77  1 

3.90  ! 

3.45  1 

3.45 

3M  9485 

2.27 

2.16  i 

2.35  ! 

2.4 

CLEMSON 

IV 

4.99  6.37  ' 
5.29  7.06  1 

5.S6  1 

1 

CLEMSON 

V 

6.36  C.20  ' 

7.35  6.22  1 

6.68  6.60  i 

CLEMSON 

HOOD 

6.33  9.22 

6.66  6.54 

6.15  7.94  ! 
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COLD  STORAGE  ADHESION  (Ibs/inch  of  width) 


CLIFTON 

1040 


ONE  COAT  tNO  COATS  1  TWO  COATS 
1  l/a*  TAPE  1  1'**  tape  I  3/4*  TAPE 


BIASED 


1.2U 

2.B22 


4.785 

3.207 


BIASED 


1.387 

2.S43 


BIASED 


TWO  COATS 
1*  TAPE 
BIASED 


TWO  COATS 
1  1/2*  TAPE 
NON-BIASED 


ONE  COAT 
!■  TAPE 


3M  9435 


CLEMSON 

IV 


CLEMSON 

V 


CLEMSON 

HOOD 


APPENDIX  C 


COLD  CRACK,  BLOCKING,  AND  HYDROSTATIC  RESISTANCE  TEST  DATA 

AdHesives  LAB  REPORT  NUMBER  7138 

M40  Mask  -  Quick  Doff  Hood  3  Sep  93 

producibility  Study 

Blocking 

1.  3M9485  -  slight 

2.  1040  -  2  coat  seam  -  1  coat  tape  -  slight 

3.  1040  HV  -  2  coat  seam  -  1  coat  tape  -  slight 

4.  3M9485  -  slight 

5.  3M9485  -  slight 

6.  1040  -  2  coat  seam  -  1  coat  tape  -  moderate 

7.  Clemson  55  V  -  moderate 

8.  Clemson  55  V  -  moderate 

9.  Clemson  55  V  -  moderate 

10.  1013  -  2  coat  -  moderate 

11.  1357  -  2  coat  -  slight 

12.  1357  -  2  coat  -  slight 

13.  1357  -  2  coat  -  slight 

14 .  Clemson  55  IV  -  none 

15.  Clemson  55  IV  -  none 

16.  FA1013  -  1  coat  tape  -  2  coat  seam  -  slight 

17.  Clemson  55  IV  -  none 

18.  1013  -  1  coat  -  slight 

19.  1013  -  1  coat  -  slight 

20.  1357  -  1  coat  -  slight 

21.  1357  -  1  coat  -  slight 

NOTE;  The  amount  of  tackiness  was  directly  related  to  the  amount 
of  glue  spread  outside  the  tape  width.  Where  there  was  no 
blocking,  there  was  no  uncovered  glue.  All  tackiness  was  glue  to 
glue . 
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LAB  REPORT  NUMBER  7138 
3  Sep  9  3 


Adhesives 

M4U  Mask  -  Quick  Doff  Hood 
produci bi 1 i ty  Study 


Hydrostatic  Pressure  -  Requirement 

-  not 

less 

I  than 

90%  of 

contro 

1. 

2. 

3. 

FA 

Control 

100  psi 

102  psi 

108  psi 

1040  coated 

FA 

1013 

coa  ted 

( cold 

crack ) 

1. 

106 

psi 

1. 

106 

ps  i 

2. 

106 

psi 

2. 

107 

psi 

3. 

103 

psi 

3. 

101 

psi 

FA 

1013 

coated 

FA 

1040 

coa  ted 

( cold 

crack ) 

1. 

107 

psi 

1. 

108 

ps  i 

2. 

108 

ps  i 

2. 

109 

ps  i 

3. 

107 

ps  i 

3. 

108 

psi 

1013  coated  (cold  crack) 

3M 

9485 

coa  ted 

( cold 

crack ) 

rr 

TTo 

psi 

IT 

113 

psi 

2. 

108 

psi 

2. 

109 

ps  i 

3. 

109 

psi 

3. 

108 

ps  i 

4  . 

110  psi 

5. 

107  psi 

6. 

110  psi 

3M 

950  coated  (cold  crack) 

1. 

111  psi 

2. 

104  psi 

3 . 

110  psi 
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